Urinary excretion and clearance of insulin in diabetic and normal children and adolescents.
Seventy-two diabetic (38 males) and 86 normal (41 males) children provided timed overnight urine collections. Fourteen of the diabetic and 33 of the normal children had concurrent overnight plasma insulin profiles. Urinary insulin clearance in the diabetic subjects was compared with excretion of albumin, growth hormone, retinol-binding protein, and N-acetyl-beta-D-glucosaminidase. In the normal subjects, urinary insulin excretion correlated with mean overnight plasma levels in the boys (r = 0.82, p < 0.001) but not in the girls (r = 0.32), and varied with puberty stage in the boys. Insulin clearance was greater in boys than girls during puberty, and fell in both sexes with advancing puberty. Insulin excretion was greater in diabetic than normal children in both sexes at all puberty stages. Insulin clearance was also greater in diabetic than normal subjects (1.05 +/- 0.1 ml min-1 1.73 m-2 vs 0.48 +/- 0.05 ml min-1 1.73 m-2, p < 0.001). Insulin excretion as a percentage of the filtered load was also greater in diabetic than normal subjects (1.9 +/- 0.27% vs 0.85 +/- 0.09%, p < 0.01). In the diabetic children, there was a correlation between urinary insulin and growth hormone excretion (r = 0.52, p < 0.02), and retinol-binding protein in those (n = 10) with higher retinol binding protein excretion (r = 0.76, p = 0.01). The value of urinary insulin excretion as a measure of free plasma insulin levels in normal and diabetic children may be limited by sex differences in renal insulin clearance, and by proximal renal tubular dysfunction in children with diabetes.